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MICROWAVE-ASSISTED PHENOTHIAZINES

PREPARATION BY THIONATION OF DIPHENYLAMINES

Sorin V. FILIP* * Ioan A. SILBERG ® Emanoil SURDUCAN *
Mircea VLASSA ® and Vasile SURDUCAN *

* Institute of Isotopic and Molecular Technology, Molecular Physics Lab.,
P.0.BOX 700, Cluj-Napoca 5, RO-3400, Romania
® “Babes -Bolyai" University, Faculty of Chemistry and Chemical Engineering,
Department of Organic Chemistry, 11 Arany Janos str., Cluj-Napoca,
RO-3400, Romania

ABSTRACT: A preparation in 'dry media' of phenothiazine derivatives by
thionation of diphenylamines using microwave-activation is presented. This
method allowed the preparation of 24,6 8-tetra-tert-butyl-10H-phenothiazine 2e,
the first 2,46 8-tetra-substituted derivative of this heterocycle, practically
inaccessible by other thionation procedure.

The application of microwave activation in organic synthesis has been
known to have significant advantages ", Organic reactions carried out in dry

media have been widely used °. The coupling of these two technique, the use
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of microwave irradiation and 'dry media ', has attracted much attention®.

It is well known ’ that the most useful general method for preparing
phenothiazines is the ring closure of the corresponding diphenylamines using
sulphur as reagent and iodine as catalyst. This method is sometimes tedious and it
is often accompanied by degradation reactions. In order to alleviate these
inconvenients we tried to change this method by absorbing the reagents
(diphenylamines and sulphur) on an inorganic solid support, namely, alumina, and
by replacing conventional heating with microwave irradiation as an activation
procedure.

Our treatment precinct is an original one and consists of a parallelipipedic
microwave-cavity, as we presented in the previous paper °.

We started our studies with the thionation of diphenylamines on the above
mentioned solid support. Besides its specific action on the reaction due to the
chemosorption of reagents, alumina was used for concentrating the
electromagnetic field in the substrate. However, in order to obtain better yields, an
alternative procedure using no adsorbent was developed.

The structure for the new product 2e was identified by MS measurements,
'H-NMR (see Experimental) and X-ray diffraction on single crystals (will be
published elsewhere).

The microwave-assisted preparation of phenothiazines was achieved

according to the following scheme:
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The results of our experiments are shown in Table. Our data show that solid-state
preparation of phenothiazines using microwaves is extremely convenient from the
practical viewpoint. Without the solid inorganic support (alumina), the thionation

reaction of diphenylamines with sulphur is faster and the yields are better, since on
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alumina there is an irreversible adsorption of the product after microwaves
treatment. The absence of solvent coupled with the high yields and very short

reaction times make this procedure for phenothiazines preparation very attractive.

EXPERIMENTAL

The reactions were performed in a quartz open vessel. The reactions were
momnitored by TLC on "MERCK" silicagel 60 F 254 plates eluting with toluene or
9:1 toluene:acetone mixture; the visualization was done using a 254 nm UV lamp.
The best ratic of diphenylamine to solid support was proved to be 5 mmol/5g,
with the stoechiometric amount of sulphur and 1% iodine. The identity of
compounds 2a-d and 2f was checked-up by elemental analyses and confirmed by
comparison of TLC of these compounds with those of authentic samples. The
following apparatus were used: NMR, VARIAN GEMINI 300, spectrum was
recorded in acetone-D6 and chemical shift are given in ppm with TMS signal at 0
ppm; MS, VARIAN MAT 311, operated at an electron energy of 70 eV.

General procedure for preparation of compounds 2a-2f.

1. Diphenylamines 1 (Smmol), the stoechiometric amount of powdered sulphur
and 1% quantity of iodine were dissolved into a minimum volume of acetone and
absorbed on MERCK Alumina 70-230 mesh ASTM (5g). The solvent was then
evaporated and the dry mixture was irradiated with microwaves (see Table). The
resulting phenothiazines 2 were extracted from the support with the proper boiling

solvent, as follows:
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Product Solvent used for extraction
10H-Phenothiazine 2a Ethanol
10H-2- and 10H-4-Phenothiazinol 2b Benzene
2- and 4-Methoxy-10H-Phenotiazine 2¢ Acetone
2- and 4-(Methylthio)-10H-Phenothiazine 2d Acetone
2,4,6,8-tetra-tBu-10H-Phenothiazine 2e Benzene
16H,18H-Dibenzo[c,1}-7,9-ditia-16H,18H- Dimethylformamide
diazapentacene 2f

The compounds 2a, 2b, 2e and 2f were purified by recrystallization from

the same extraction solvent. For purification of 2¢ and 2d the acetone was
evaporated at room temperature and the residue was purified by recrystallization
from benzene. The 4-OH and 4-SMe isomers of 2b and 2d were not isolated. The
isomers of 2¢ were isolated by column cromatography on neutral alumina. The
eluting solvent was toluene. Pure products were obtained after crystallisation.
Melting points are presented in Table.
The new compound 2e was characterised by MS: m/e (intensity %) 423 (80) M,
57 (35) M- 366 (t-Bu), and "H-NMR  (ppm): 0.85 (36H), 8.10 (4H), 8.20 (1H).
2. Diphenylamines 1 (5mmol), the stoechiometric amount of powdered sulphur and
1% quantity of iodine were mixed and placed in an opened quartz vessel and
irradiated with microwaves. The work-up was carried out as is indicated above
(see General procedure 1), excluding the extraction step.

The resulting hydrogen sulphide was neutralized by bubbling through a

NaOH solution.
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CONCLUSIONS

The above microwave-assisted phenothiazine preparations demonstrate
once more that a great simplification of procedure can be achieved. The protocol
using no inorganic solid support for activation of thionation of diphenylamines
under focused microwave irradiation affords a clean, efficient, and selective

method.
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